Building cellular pathways and programs enabled by the genetic diversity of allo-genomes and meta-genomes.
Engineering pathways, programs and traits that require interactions of many, often unknown, genes requires advanced engineering strategies in the context of synthetic biology. Such strategies derive from three basic requirements: a suitably enlarged gene pool compared to the parent strain; a method of identification and incorporation of genetic-element interactions to generate the multigenic pathway or trait; and a process of selection of individuals from diverse strain populations that benefit the desirable pathway or trait. We review potential methods utilized in such advanced engineering strategies, emphasizing methods that explore the genomic diversity of allogeneic DNA (the allogenome) or the metagenome. We also propose a modular iterative approach for developing multigenic cellular traits.